It has been found that ultrasonic effects upon mammalian CNS chemical synapses are among the earliest morphologic changes that occur. This providea a possible explanation for the earlier findings which showed that a functional effect can be recorded almost immediately following certain ultrasonic exposures while no morphological abnormalities were observed with the light microscope.
A procedure was developed to provide for a quick perfusion of the brain following the last ultrasonic exposure of each animal. The right common carotid artery was cannulated in each specimen during preparation prior to the first exposure. Following the last exposure, the left carotid artery was occluded, both common jugular veins were severed, and perfusion with physiologic saline was initiated within 2(J s; via the cannulated artery. Saline perfusion was continued for 2-3 rain, followed by perfusion for 1.5 to 2 h by 800-1000 ml of a 2.5% gluteraidehyde--2.0% paraformaldehyde solution in a 0.1 M cacodylate buffer 7.2 at 37øC). The perfusion was carried out using a syringe to drive the solutions through the cannula. In tissue receiving an exposure longer than 1.2 s, a greater proportion of the synapses were affected and a greater number of these exhibited more extensive damage, than specimens irradiate for shorter periods.
With a given exposure and increasing post-exposure sacrifice time, the electron density of the axoplasm and junctional density are observed to decrease, and the average size of the pre-and post-synaptic elements increases. The distribution of the junctional density becomes more irregular and the synaptic cleft is, on the average, noticeably wider. All synaptic types appear to respond in a similar manner to the ultrasound exposures.
III. DISCUSSION
The observed morphologic changes in the synapses are considered to explain the irreversible interruption in CNS functioning following ultrasonic exposure of appropriate conditions. It should be noted that the mitochondr[a in the micrograph seen in Fig. 2 Details of these findings and those of other microstructures will be the subject of a more complete re-
